1. Management of non-native species aims to prevent biological invasions using actions 28 including control and containment of the potential invader. Biocontrol and 29 biomanipulation strategies are used frequently to reduce population sizes of non-30 native species, and reduce their ecological impacts and dispersal rates. species from being introduced, the species can colonize and disperse, initiating an invasion.
76
Whilst eradication of new populations of non-native species might be the preferred option to 77 prevent these invasions developing, eradication can be difficult and controversial (Myers, actions that reduce population abundance, minimizing dispersal, which also reduces impacts funnel shaped holes (6.5-cm diameter) at either end to allow fish entry and capture. They were baited using fishmeal pellets (21-mm diameter) as these baited traps provide reliable P. The stable isotope data for the biocontrol from October 2013 contained data for P.
254
fluviatilis between 47 and 295 mm and could be split into three size ranges: small (< 100 mm; 
Results

272
Field site
273
In the field site, P. parva population density estimates reduced from 63.1 to < 0.1 m -2 over 274 the study period (see Table S1 in Supporting Information Stable isotope mixing models using data from April 2007 predicted the large P. fluviatilis 291 were highly piscivorous, with mean P. parva contribution to their diet being 49% (Table 3) .
292
In October 2007, whilst the models predicted that these large perch were still mainly 293 piscivorous, P. parva contribution reduced to a mean of 21%, with an increase in diet of 294 small P. fluviatilis and macro-invertebrates (Table 3) . The mixing models for small perch Removal treatment was over 18 500 fish, the relationship between the cumulative number of 308 P. parva removed and CPUE was not significant (R 2 = 0.08; F 1,5 = 0.04, P = 0.84; Fig. 1b) .
309
By contrast, there was a significant reduction in CPUE in the biocontrol compared to the 310 control from October 2011 that remained through to October 2013 (Table 4 ; Fig. 2 ).
312
The linear mixed effects model testing the proportion of YoY P. parva on each sampling 313 date in the control and treatments revealed the interaction of treatment and date was 314 significant (P < 0.01). Significant increases in the proportion of YoY were apparent in both 315 the Control and Removal treatment, but not in the Biocontrol treatment (P < 0.01; Fig. 3 ).
316
The linear mixed effects model testing the mean length of YoY on each sampling date from 317 the control and treatments revealed the effect of the interaction of treatment and date was also 318 significant (P < 0.01). Whilst there were no significant changes in mean lengths in the control October 2013 in the Removal treatment (Fig. 3) .
322
Following their release, P. fluviatilis reproduced in the biocontrol and so by the conclusion 323 of the trial, there were three age classes present, age 0+ to 2+ years, plus a low number of 324 tagged original fish ( The field study used the biocontrol and removals in combination, whereas the field trial 399 used them individually. This meant that the field trial identified the mechanisms involved in 400 the actions of each method in isolation, but it could not assess their efficacy in combination.
401
A final treatment involving the two methods was not completed due to logistical constraints.
402
Considering the outputs of the field study and field trial together suggests that their effects consideration is between using removals that achieve short-term population suppression with 408 the likelihood of long-term effort to maintain this, versus the longer-term suppression 409 achieved by biocontrol but that potentially incurs negative cascading effects in the ecosystem.
411
In conclusion, the study revealed biocontrol and removals provide effective methods for the target species will be reduced to very low levels of abundance.
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